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<Method of Diagnosis of the Degree of Achievement of Learning> 
ABSTRACT 

Disclosed in the present invention is a system and a method of learning course 
scheduling centering on a learner by using multi-agents. These system and method 
are characterized by using multi-agents comprised of a learning evaluation agent, a 
learning achievement degree agent, a course reconstruction agent, and a feed-back 
agent. The learning evaluation agent delivers the result of evaluation of learning of a 
learner, which is a resultant value; to the learning achievement degree agent and feed- 
back agent; the learning achievement degree agent delivers the resultant value of 
learning achievement degree to the course reconstruction agent; the feed-back agent 
delivers the information on the learning content to the course reconstruction agent, 
which finally performs course scheduling in order to produce new courses that are 
proper for a learner and progress teaching of weak areas according to the course 
schedule of multi-agents. 
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S^ = 5l 10-0456331 
£ 8a 

£ l€r CODE ^^l^liii^ai ^2:-t- i4E}-^fl yfli^s, 

£ 2fe ^ "^^^ ^^aHHI si«i- csMA HS-^i ^ ^s:^^ i4Bl-<fi 7fl^£, 

£ 3^ ^ "J-'^SI ^^AHl^il 21*1: CSMA Alih^^s] ^xfl ^^^^ i^B]-<d! £'3, 

£ Safe ^ ^^-^l^i ol^:n.;^V «>fe CSMA<Hl 3]^ si i?11#^ ^lig* 7^^^o_s. 

£ 8b ^ £ 8cfe ^7\o\] tr}-^ ^^^:^] ^^8^1- ^]^^^ ^:^], ^ 4i cfl^^ 'Si'^^l-^^ i-l-El-'fi 

£ Sdfe ^^^^ ^-^^-^Vfe u|-Ef.fl 

£ 9fe ^7H1 cfl^^ -a-'a^^ 

£ 10-8: ^i- ^^J-t -a-^V °>^J M-Ef'di ^2flH. 

£ 11^ #15^-^* M-Ei->di ^^^]^^^ ^^^^ s-a. 

:£ 12fe ^ ^"^^ Si i?il#^ofl nl-el-Ai «!-^;^l-7> <Q^sfl ^7}^ s.^*g HS^fli* 

£ 13^r Si «1-^^>1) S]S1- ^cj.^ 3g7}- ^3!}-* i4E]-\n HSflH, 

£ 15fe A-^h^X)- ^^S) #lo]= icl-^o^ jg^^ ^)AV*V ^E^.^^ ZlSflH, 

£ 16* B-«!-^;^> CSMA<^] #lo^=A^ ^41: q-EV-a :n.efl = , 

£ 17* B-«l-^;^l- ^^5] icj.^« ^^^^^ S-tV^M A-«l-^/il- ^^S) i^^^ fl^^^^ wlJE^ zzsfl 

g 

s'lS* ^ ^^£1 2^> ig7} ^3q-# u]-E^-'a aellH, 

£ 19fe B-«h^;^f ^^21 CSMAofl s]^ ^7> M-^'fi nEfl = , 

1 : ^^7} 2 : -^llcl^HCaEloilfl^iE), CSMA 

21 : Si ;^))^^^ ollo]^e 22 : -^^^S. <Hlol^lS 

23 : ^7} oflol^E 24 : 5qs.«n ofloj^e 

3 : ^ <?lElntloli 31 : HTTP Server 

32 : CGI 4 : c|) n|) o] 

5 : OlnH^A^H^ 
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li^ll, (Lecture On Demand)^ ^iyM 52^^!^:^^ ^1^^ -8-<a^^ 

^ ^SL^^oi] M^S-^i ofl^ofl, o] H^A]i6flo] 21^3]. cHl-o^ CfoJ:*}- Sl^AlHliholl 

cfltt ^T^^cflofl tc}-^ iH^AiHl^i ^-g-S}. <a^7l- #^^1 ^^5]J1 ^^r2]r]o] 7]^ ^ ^^^E^ -i-^7l^ 

7^21 7}^n ^ ojl- -g.^^ 7fl^<Hl ej-Tll € ft^J^ «-*<HlAio^ ja^^Efl^ 

•y-^^ =r Slfe ^-i- ^l-g-Sl-Tll 5)5i:2, 71HVO.S ^ 51^(WBI : Web-Based Instruction) oje}-^ a^s.^ H 
^ S-^o] ;^]Al5l7l 3-514. ^e<»fl ^#^> A^ofl 3.dzno] ^^o] ^7}^JL Si^ ^^flolnl ZLo)) ir)-e:i. 

^ficll, ^7l«]- JH^Ali^oflA^o) Sii?fl<Hfe Sh^^ms^ olSfl-l- *in)ffil- -g-7] o.^^!^ U,^ 

^7l7li4 A^^Vfe ^^d\] =LP^]SL Sicf. c'le1«V 71^21 SLsfA^ul- .S.^^ OHPCOverHead Project)* fi. 

H1-7V Si* ^-ilr -^Wel-, -£.^1^ si-ia* -i-^ ^>a# ^o] l-^^Va^, Jl2H?1 ^'"w* 

§1-71 <H^4-. at}-, «^flS] ^ • LflSt] <Hlol^E<4 BS.n ^1^^1-8: 7))7flolol)7|l a^^*V ^^^^0)7]^ 

H^^^i!]. aleil^sl^ ^7l«j]:^;goll Bla ai-g-£|fe o.^o.^_^ ^ e)), 7^-2^ ^e)], £^ 

^Efl2] Afl 7M -B-^^S. M-^O] ^ Sicf. ^Efl^ «,'-^47l- 7>Alo] -^2:6). Sj.^ vfl^^ :ii7Al-7> ^JA] 

MA}7} ^flA]^ «|-^ ^^>s.# 7\^]jL SL-^M :^]^]^ 7j-si ;^l:^Aiofl eTisM ^h^^"! ^ISsEl^l^, 

ir sh^^vfe 7>Aisi i?ii#<H) n^e^o^s]^ ^±<^]^•^ n^-t ^d7m ^ 91^. ^-s-^ti ^}^7} 

Ml-g-<Hl cHt!: 3ILA><4o^ ^^-fr -f-s^ 51)^S>>Sa^ <^l^<H^m ^* ^^t-cf. 

^5l-7fl €^1-. 5L^«:^«ll^i2l HL^ol o^in t!:7M -a-^"?}-.^.?- <il^o1^1^l ^fe ^^^^ €7)1 ^^HjAi il^^ ;^flAl5l- 
n *V7M ^^°!:* ;^flAl5|-ji o^^l^ ^cf. ^efA^ o) e) «}. 7] hV s^Al^^aH) ojo^a-i, ^i-w^V 7]l7fl 

^^0)1^^2) 51^2) S.^^ ^^§1 =^^^1-71 ^t!- Hl-^71^ ^7]^ ;^flAlB:V31 SifeC)), 

xjAi^ 3l-^<^1^1 ^^S^lfe *!-^;:^> AVoiai ;^l^s)-7l ^t!- h1*71^ £S<y ^ 

7>nil<a, ^^l-7l)Al:^o) %Jg-S]jL 9X^2.^, ^7]-i\ S.Z.S.^ tij^iE SE^ 7] H]-21 ^fl ^ a)- 2] Ajihtflol ^-g-E) 

31 Sicf. Hl*7l^ 3.B.S] ^1-^2l-g-2l #-§--8: «'-^7]-7} #ofl ^^5S>^ cfl ^^-i: ^^>°fl 

^5- iL 1^711+, TllAl^ofl TflAlSl-ia JiLA>7> olS. o.^^ ol^ol;^l7lu|- aflnfl^ Ji7A}.7> «j-^;^>l-2l SV^ 

^#s)-31^V JEAHl 2l6fl ol^o1^l7l£. nfl, -§-71^ J£.^fe 51A).2l ^?J)#o)l a|-e)- Sj-^^^V7l- 

7.}s^2\ ^s.^^^ ^^■i-<^l ^''^^M Si^l-?}-, siafiq-Jg-g- 7M3:>ji o]M. ^c^^^ jaA>2l <y^j-oi]A^ 

3.^ ^^]^-^ ^fl-g-=}-4fe <H3]^ ttl-el-Ai, fle1?V ^7lHV S^Al^tflollAio^ ^^xHlTfl 

SL^^olJil JlJ!)-^o1 ^^ 'S-'g^l- ZLS]J1 3.^ ^2] 3l^tf«* ^ Si^ oflo]:5iE7]- ^^H>7l) 

£ CODE ^a^flAjiEflo^ H-El-Hfi 7|)'^£.o]c)-. ^ 1^ ^aisV^a, CODE(Customized On-Demand Educ . 

ation) a)A>i cflShofl^i ^]]^]^ ^7]^ ^K^9l '=^]S.^-]. ^^1-^7l2fl2] •%-%-o_s. 

7]\^^9l 3.^-^ ^S]t!}jl 2>i2l A^AJ.^ ^o^ -^7>7>^1 A^Hl^,^ ^fl^Sl-nf. a*!: iiL^2l ^^7V2}- 

7> Aj-olo] ^7]l7l-SAi2^ SL^ f^7l)# ^ tb S.^ * ^^l^V^-^^^. ^^1 e) ^ 2) S) ^^ol) n:)-^. a])^^ 71-^2] aJ^^ ^ gfl 
^^^V* ^"a^l-:!! 7.}S. 7.^^^±% ^7flofl 7l^*V 3.^ A|A1.2|. ^ig.^ fJ-^^* A11<JV5> 

at!-. «hw ^1^^ ^7}^^^ ^^^s]- i^^M a:A-o] ^^2). ^5}- -f-^-a- 7l '21:21 

^SflAl, CODE Ali^^ ^7VAj-7lE}| 7l«i]:0)lAi «!-^;^V7> ^gfe Aj#|i2)- 

*cfl^l« ^ 'i'-'a^* xflAis>i ^cf. iq-si-Ai, -s-^oi 7)1^ «^^?c>2^ 5§7>«- ^ Sife 

Ai^cfl«i-so)iA-i 7M^ 7i->8-iii^2i 31^-^^ Mi-g-^^ofl>H ^^-a- n^^}^ m^n^<^ 

ifl-8-°11 tfl*i- o]^ xfl^^ |,vo>i- ^ 5|c)-i^ ^oicf. ■S!-^xV7> «v^2l Lfl-g-^ <y2ls ^ £^ «hw 

7}S.^ 7fl«J-5]-fe ^^7>o] ;^lAl^S.o. «h^tfl-g-0)l 71H1-SM Ol^o^^cl-i^ ol] H] ^O^ ^ IlB ^^^^21 

^ ^7l«l: 51^«:>a* ^7il%^ ^ aA>-«j-^x> f- *v^*^o)l f^^sV ^^7} S]^ n^x} ^r^^ Jlsls|]o>«l- sj-cf^ 
^^J-* ^11 71 A] 7] ji o;icf. 

«>1^:S. RETSINA(ReusabIe Task Structure-based Intelligent Network Agents)* siA>;g;g ^ 
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-§-«: ^-^i"^. E.s.^B.<^^>^^ 'S-^^-jj ^]^^^ ^m^] t^- t^n-ir "S-^-sv^ •i'-^^-^^i- *s-^2^'>i 

^o]:o^ o^;p.;5isi ^jg^ 3b^S>c^ n]^^ ^'SiSl-fe Al:t^oli::1.. RETSINASI <^ol^Bfe oiE-jj^ol^ o1|«>l^S, 2|-<g 

oflolr^iH, ^jJi oflol^Eo^ ^^]7l.xl f^^rS ^^^i^. oll<^l^H ^}^]S] S]A.}3iL^^ ^afl KQML <^o]m ^>-§- 

^t!: f-^ai-* '^l ^^"^is ^)^^ ^^^^ n]^ 3-^, 7flt^^ ^ 2]-<g ^*!- 7)1^^ 

#^ s-i-oi 5^0.1^, oiioi^Efe ^]^^ -a^t!: i-ofl B-s]^ ^s^m^^ ^ 

£| Al:7]-o) nl^-i- o))ol^l:^s.o^ A|.-g-;^> 70% Ml^l 80% ^£ :Sl-ol7> Jl^cf:!! 7> 

^eV-a, 2 tfl^l 3 ^1-81121 ef^S* 7l^<>> ^c^-fe ^2)-* sV^l-L^ AV-g-^f7> cf^-a g-^ 

^'gcflSj-oflA^ 7fl^*!- ^i-^Aj-fi^ 7ll'i«h#^el oflol;^^©] pLeMA (Personalized Learning Management Agent)^ 

^;goflol^E ^e^ji 7]^ oflol^Hs oflol^H* ^fl^^A],^ zi- 71^1- 7llt2^^S. ^ *>^^. 

''fl'^l^H^ 7l]^«]-^2i SiJil-^o] ^e|^ ^^SF7l ^av^y ^<a*#l:«^>'^. 71^ -^fl^H-i-i- ^l-^el*>fe 

7l^o11ol^E^ ol1ol:aES.-^E^ ^^'t^^^ ^>^2l ^9l^]<^] 2i^o] mj.^ 

slfe ^11- 3.^^]^^7] HelTll- ^l^^l-eH, ^-B-T^lS-el^l l-aiJiL^2] pHaI^H. ^ oj^s. sVc]-. 7]^ 

oflol^H^ ^1^ A}^t}c^ Sh^m-g- u1)olE-lu11o]>. ^ 7fl^:^ii tH) o] a]) o] ^ 

^■a-^^VTfl ^cf. PLeMAfe ^Ejollol^Es. ollol;5is2l 7]^^ Afl^^AlT^jAi z^- oflol;jiH<^l tfl«: "S^^t 

7fl^ AV^HlA-l ^E^.x4-ol ^ . uljSl ^7lH]- a^Ali:E^4 «.S.7l 2)- <^lolAiE 7] «]- JE^Al^^fl S.^ «j-^;^> 71) 
O]^ ^*!- ^^4.^ t}-^Ig7>i4 711^2^01 3l^«J{o^ ^o^S. <yt!- 3L31-21 ^nfl^# 711^ ^ glfe Al^EflolH^- %V ^ 

51 Cf. ^, ^Cfl^ S^Al^^EflollAio^ j;7Al-Sf «j-^7>^2l ^^^^ 2:?1<?1 Aj-^a}-^<:,l ^ 7] S^A] ofl A^ ^^^j 

^1*51^1 ^sl-71 Sfl^ol] ^e}.ol Aj-ollA^o^ S^ofl ^lo^A^ «1-^;^>2}- 51^21-21 3):B«-fl^ ^1^ Al^^Eflo^ ;g 

7WJZ -ysfl oflol^EO^ jg^^V SL^n]^ 7)^21 ^7llS]- %V ^ 9X9i^. ^, 7|lt^^ «l-^4<Hl7fl ^ 

Afl^sl-71 ^«|)Ai S1-^^>2] ^#^^£1- 7)|A>5l.Jl ZM^^OIJI ^3121 Si» :^]^^7] 

<ajl5l#* ^-8-^1^ S>i ^A^ <Hlol:5iH2l 7] SiSiCl-^ ^olcf. 

7ll#^ Al^i.^ ^ ^^^^ Afl^sl-fedl 5iCl-. 

^, «h^^V2i ^^2)- ig7>gM Afl^^fji, 41-^x^21 

Efloii itj-^ Bi|-H.:a 5ils«j|-g- Afl^«>^ <Hloi^Ei- 7fl§5H «!-^ t^^-^I ^fe s^^i^ Afli^A^sfl #0.^*^ hv^ 

^Eloflol^H* ^fl<a-«!-t:f. c.^7lA-l, 7.]]om^ ollol^H^ n^^} 711<?121 5L>1<H1 rfl*V olsfl ^^^f «h^3L3^ 

"^1 cHtl ^1 tq.^, £fe ^T^^*- <H]oi^Eoii s]^^ 

# c-i ^^12^ o.^. ofloi^Hfe ^^^>2i ^^<4 «i-^*v -s-AV 3.^s\- n^T]- HS3^<a* -i-sii «^^^>sl 3.^d^ 

#^ *B^fe <Hlol?iS ::LelJi ziei*V a.^. :^]xy^ ^_jio^ ^3,).^ aj^^ ^^s. a^a^^M ^1^^ 

Afl^ OllOlXlE ^ ^1^2^01 Sj-^PC>2).0^ ^i?1:7i]0l]A^ ^0]7]^ ^^S. «r^?^>2l §1-^ ^Efll- ^A^gM 

Afl^S>^ ollol^jH* 7laVo.^ S>fe ^Eloflol^E^ ol^«}. ^^7.}^^2\ ^^3.^ ^1^ 

^J-71?!- ^ ^^^21 ^A^Sl-71 ^*!: 'SEl'^lolAije^ o]J^^ «j-^^|.-Alo^ i?fl#^ ^1i^^-&, * 

o>'^ is?-# 3§7>-i- ^^si-<^ n<^^}s\ ^<^^^^ ^^^^<^ ^7} ^^^^^ ^7> ofloi^es)., >a-7i isi-^sg 
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^it^M Afls-gr n^7} ^^31 n^^Mn] ;<fl^§m ^fl^^^ oii-^i^Hsq-, n^^}^ s 

^3.^^^ A^*>^ ^^1; n^7]-s] n^^^ s^^^v^i tn^o] cj-^i^^ BflD>cf s}-^ 3g7i- 

«>^J2.S. Til^Vsl-c^ Sh^^l-Sl 3l-^l-5l-<H ^^S:2f7l- 7)^011 nj^o^ ^e] 

<Hlol^E<4_ ^7] sv^^V oilolxiEs.-¥-El sv^^j-o^ ev^A^^iEoil cfltb ^jjil- ^>a-«l-o> All 

^2jol ^^^]. -^o) ^^s. A^A^s).o^ Sj-^^H)711 ^11^^)-^ ^1)^^^ ^^^>^ HSJ^'a ^ Til 

^€ ^S:^ «|.^^l.oJl7|l ;ql:g-S].^ 3llS«-^ ol]ol^Es. o]^o\^ ^Elofl o] ^-^^^ 'S" 

s.^^<^ elsfl, sv^ 5§7> ofloi^Hfe ^^Slr"?! ^^-^^Vsl ig7l- ^sfi- s}-^ a^^^ oi1o1^ej4 31 = 8B o,1o1^e 

d\] ^^t}3L, ofl^l^E^ 4}-^ ^^5)11- iart ^11^^^ ollo]:^Eoil *^H1 3lH.«J« <>ll o] ^ 

«^#^H7^1 Afls.^ ^a^a^Vfe ^12 ^A; ^ ^71 -aeloilcl^Hs] ni-e)- ?t 

^ofl cfl^ «1-^^ ^^s>fe ;«I13 S^-s^-H o]^o]^ ^^^S «:t^-. 

°fl, ^71 ^112 ^Tilfe. a. ^i-#:^Hl 2l5fl cj-^i* ^v=g.ol ^^slfe cj^i; 5. ^^71 sfl.g- ^;^ioii cflsll ^7># ^^e>fe 
'a-yNl; c. ^>7l 3§7H1 4# ^W^^<H1 2l5ll ^711 'a-;^l -^^1, i^^l ^^-a- «^sl-^ ^^il; d. ^d-7l <yalsl 7W^2] 

^Til ^ ^^fl#<^l Al^V^l ">53Al^4 av^ sl^oil >a#l£# ^^j5>fe cjTi]; ^ f. ^7l ^'^^ISoil aj-e^- 
n-i-ojlAi #io^t!- ^Tll» ^#*><^ ^7jl^_ ol^<^^l 5i<^l ^}^^^}^. 

o] nfl, a. 01^ cj^ldl clltb JS7HAi ^^^^ ol^V^ ^S-g).^^ ^-^oflfe 7l^«!-^ -a^Al^VSi 40% i^^l 

90% Ai^v^ ;^fl^5M c|-§- ^Til» s)-^§f7fl s>ji, >S-7l ^d^^^ ^>lsVoiigA^ cf^ cj7i]s. ^ Slfe ^^=1- ^ 

^Sl-St ^^<H1^ 7l^«}-^ ^^^l^Vel 80% tfl^l 100% ^]7J:^ 4^ -a- Till: n^n?]] 5r>JL, q-g- ^7i1^ 

^=T^€- ^^^v^* ^-foiife 'd^^ ^nm ^^^<a7>-i- ^tsvc^ -b-^i ^^-a ^-^-oii 
60% ^^1^1 80% Ai^^ ^fl^^H ^^11 n^^-n t}jL, ^^^s. ^^11- ^^sfe ^^<a ^^<^i^ 

oil 40% xfl^l 100% ^1^* ^1^^1-c^ 01:51 ^^l§ «h^5l-7fl ^1-^ ^o] Hi.^3ie>cl-. b. ^Til^, Sfl-g- ^^1 
21 ^^fl#ol Al^tl P>^J^1^* 7>#^ls. aj-g-§>^ ^ol c-1^ HV^zigVc].. ZLe]jl, e. ^tTilfe. Il#o]] cfTll 

^l^Vg>^ CI- Til; ^^7] dV^J Al^ol *|o^A^3)- S}-^ ^=-.01 #lol=A^o11 01 sis 7V^^11- -?-O^SM #1^^^* ^^^-^ 
^^71 #|q=?!- cl-;^]^ ^♦sfo^ -a El <^^l 01:^1^0)1 *|- si ^ll^A^SVfe ^;^1^ ol^c.^^ ^<^1 oV^2l*> 

^rg^ -7AJ 3l-.g- 

^J-sll'^> ^^11a^o||Ai:^El Al^J-^gt^-. 

«^^7>7> ja.^*}- aA.# i7ll# €r>7l ^n^^^ -Jix-l «)-^7Hl ^t-^ ^^#1£<^ til?}- ^l^Vo] Al^5lo^o> *>^nll, 
A^#|£ ^l-aro]^ «j-^^l-sl ^^011 ai^Sl- a^s. «1-^^>7V ^a]2l SV^ ^r^oll^i ^l-^€r><H a^cfla] «}-^Jl41- 
■S* ^ «l^^)-2l 7]1^5g^oi ^^^} 3^3}-^ ^ ^Eil -i-^ y^i- 3^el-nlEl^ 5><:^ Z]- 

^ A^#|£fe «'-^;=^|- i:?ll#2l 7l^O] £lfe Til^Olel- %V ^ ojc}-. Ol fe, ofl ^ Hofl Tl) -a^l"^ ^-S 7.]]^^^ SL^ 

611 cfl^ °J-^.£» «h^AV7V 3)i^«n cl-Ai o)ioi;aBoi]7il ^vflol «T-^^Hi7il cHin :^:£al M.^7} cHtt n 

^ Til^VoflA-lol irj-el-nlE-loll nfltb 7>^^1 SJt^- TiK+^Vo^ si Afl^ofl 21 *v sV^aVSI Si «}-^^ *V nl-^ ^ 

Til 31 3g7>oIl cfl^ 7]^6.S. 51-1421 #A^^ 5L#5>7fl ^C+. 14 EM, Sj-^^^ A^^V Siofl cH&V *V^ol s.^ ^ 

^ <4|^>^1 ollol;aEfi|. >a-5:ah-§-Sl-i^ ai i?il#ol ^cflfil •a^l o11ol^M7l- 

*>7fl Sl^ CfAl Si« 7ll i?il#^SH S}-^;;^l.ol| Til Afl^.^ Si i?11#S iai* PHl^SfTfl ^1^. O] Si i?ll# ^J- 
^Z}^2\ Si iil-* «^^7> ^^011 nv^il Si #2lli-i-S. ZZl-^Sl-<sl «Vq-Sl ^3A^s>7fl El ^1 Zl-^l-S^ ^ 

#711 SlH -^d^^ ^S.^ n^^} S.S.^-^^S\- nfl^gSlcH Si i7ll#ol ^ iflol-cl- ollol;gE7l. «}-^g>7l] ^cf. cl fil- ^ 

3] Si ^7flS|^ cl]olEiB))ol:ioil ;^1^Slo1 oJ|ol^E7]. 7I Si ^-^^ ^ 
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€■ '^'^'Hl-^i ^ 7lat jE^oflAi 5LA>sl ;^lA}o^ ^^;^H1^1 n^:^}7} 7.}^2^ ^ ^ £■§- 

^ ^fl^*!-^ 2l^:^h ZL^3. >\t^^ ^^^2] uVcl-fflAi sh^;=c>7> ^IsV^ ^noi) ^ sl^s. £fif^^ 'gJi ^e) 

^ ^"^oH-^i^ S=i "ilEl°fl<^1^iB# ^l-g-^^ Al^^sj ^^3. ^j-^y]^ a]^^ ^3:(Learning 

Technology System Architecture, ojal- LTSCeI- ^) S-fofl ^^l^tcf. LTSAfe ^S:2^-g- 

Al>.^-g: ^^sl-fecfl ^^-ir J1S^§H IEEE 1484 ^^7l# i§^€^(Learning T 

echnology Standards Committe : LTSC)7> 7}^^S.-SfS] ^§}o^ ^-^^^ ^^1 c+. 

LTSA^ ^^2] Al>;Efl c,].^]^^o]x^^ sh^^«l-Ali:E^ (learning technology system)2^ 7laVol ^ 

^ 7lloiJa=^(tutoring), IDL^3|- metadata -f-^S. aI^,^-!-^ ^^^«1-7fl i«-*l-Jl Si^l-. IEEE LT 

SC^ 7l^ Al^^tfl ^2:1- -M^l^l-^iHl Si^l^^ <^l^(ISSUE)7l- s)^ «>-^P^V5. iLJL 9X2., 91^ 

5>fe t^-g-sl ^7V^1 7>^1 ^^11- ^TiHl >^>'S*Vji ^ ^^-^^ 91^0] ^iL^^ -il^l^i- ^ gjc)-^ ^ 

olc].. sv^^ffe ZL^o] Bfl^ ^Tfl ^o^ol ^ olajsl a)1^7)£ ctj-aj-A^, ^h^^^j-S] ^^*V 

sH, 2^ ^aj^ 'a-^^§]-7l Al^Efl ^flo^s). ^^^^ ^31 ^^-i- ^ 

^^ISlcHO): StCf. ^^^^ °l^fO) ^^g>ir 'S-'S^ Cf-a^^Vjl o))^5l-7l CH^Cl-fe 5i<^14. 7flol^ 

-f-sl-o^ eh^7l-2l ^^^ojul- «)-^;g^ofl cfl^ sj.^7]^Al>,Efl^ ^^l^tlrtq-. 71^-^;^!^ cil^ 1-71-^*!: <?]^s) «v^<^l 
7)S. c1)olE]iHl<il^iq- ^1^ ^^^J-io)] Cflt!- ^1^^ ^Slofl o)S|.€^ AJAJS]^ 3^A1.^^* ^l^^cl-. ^-^-^ ^1^ ^1^4; 

^7m «^^^>s^ LTSA 7]^3] Ai^^ atS-Ai 

a. ^t^oflA^^ CSMA(Course Scheduling Multi-Agent) ^li:^* <^1*1- CAMAS) ^^Hl^^ ^3iS!\- 

:£ 2^ ■& ^"SS) ■a-^^l'^l'^l CSMA ^^^^1^1 S-S.^^ ^ ^j-S2l-g- q-E}..^ 7ll'^£olc}-. s. 2'^ 

Hl-fil- ^01. CSMA tSl-^Aji^ tE}-<g^^Kl). ^^}. ^Elollo1^B(2). ^1*, ^7} 1-21 7>XlD^ 

y^lS. X-l^a-ifil- «1-^7l^ 7^^i ^ Z]- 7llAfl-i-2) AJ.J;2).^0.^_ ^A^Slo^ ojc]-. 

atoflAio^ Al>.^ S^]o) ^^V^ -iEl oil ol;5lE (2)71- ^^sft^ sj-^^nl -^61 ol) o] :gE(2)^ 

^Ki)s) ^ Si >i?fl#^^ liiAi-o] ^^^) Hfl^tfls). 7l#2i s.tto(| mAV 711^11 



CSMA «}-^Ali:Ej2] ^A^^^^ s.^ «l-^Ai>it5 ficfloii "a^l-sH HS.Ail^2l- A)-S5:# ^ &^S>^ 









«}-^^K 'gEloilol^E 57 A>, ^7> 




melnicioi, «t-^^^, ^^uH-g-, 
mrs-n 14, ^^-^^2K ^sl, Q A. 

«)-^7i-^7fl^, ^^ ^^>s-Ei) 




^^7)^ X^^^l, ^^^VS 7i^J-di 



[S. 1] CSMA ^^Al^^s) Aifc 

SS-AflioflAife 71^21 ^;^]^^ Ali^fl 57:^)2] C-l^ *^^^]^ "aE^ o)] o] ^ E(2)7> ^l-^Sl-nl PC>S.*S.^ Si 

1) s}-^^Ki) 

S}-^A> =s.^fli^ 'SElollol^Eo)!;^! Si ^A^-i- A^sl-S i?ll#^ Si<Hl tr|-e}. gl-g-# -aElollol 

2) 'aEloflol^E(2) 
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3) M-^} 

Sife ^^l 91^ ^^ofl cH«fl 3aAi.7V «?-#^Ki)o)l7fl ^E|oiioi^e(2)^ ^-S-sM ^l^ ^^1- =^ sltq-. 

4) 

5) 3g7> 

^•■^^^KDei S!-^ vfl^ofl tflsi- sg7l-» ^"a-Sl-ti^ 5g7l- ^1^:di<>il ^i^SlJl ^Eloflol^H(2)2l 

#l£ Til^oil ^^t!- <^l-§-^i^. 

cf-§-o.s._ ojs. ^A^^^oil e]^ CSMA ^h^^l^ii^^S] 7pim ^J-22l-§-a- 4-5-4 ^4. CSMA ^^Al^i^oflA^ zf- 7fl 

^l^al 7.}s.2\ ^±.21 >a-3:3}--g-ofl iti-ei- o.^ -a-^tlrcl-. 

1) aj-^^^l-fif ^ El <Hi o] ^ E >a-:&^-8- 

«h^^Kl)fe 'SEl0ll0]XiE(2)0ll7l) «l-^s:>Jl^>5:>^ 3.^^^ ^^t}?]] SI'S "fl ofl O] ^ E (2)^ 1)0^] ^] 

2) eh^;=^l-2l- ^ 3g7l-^V5i ^s3i-§- 

^^^Kl)^ ^■=?-<^l 3:^^* ^i^H^^fli* -i-SIl 'gElnlulol ^^0.5. Al-^:^}^ ^l^^Tll Slal ol 

M1-8-& ^7V =5.^1=^.3. ^^E]ol ^^^m)y} oli, ^^Til^Ml s^^* ^S^lfe^l* al-oVsVol Sj-^*V ufl^^ ig 

7>«f7il ^ci-. i 2°l]^i «h^;^Kl)4 5 ^71- HS.^11^21 >a-:i:^-8-* =v Sic!-. «h^^Kl)fe 

n n^^] tfl^ 5g7Vl- «l-7l|Hlnl «|.<g.;^V(l)ol 3g7> ^5i|-o11 Hl-el- 'aElol|ol^E(2)^ €h^^KlH7)l Cl^ ^^Sl- Si 

3) 3g7l-al- "aEl 0)101:^^.^21 >a-^3l--g- 

^7>2l ^3l-# 'aElo11c.l;5iH(2H ^^*>fe ol o.^ 0^0,1^^ oI^^dI SV^^KDSl n^^^ Xi\^ «^^:^V( 

iHlTfl ^^t!" i^^^* «11#^S'«| ^lafl si-^;^V(l)2l ^^#l£# 11=^^1 7l7l ^^olcf. £ 2olMi 3g7>Sl- -gEl 

<^^]^S.(2)^S] ^3:21-8-1- ^ Sici-. Sg7>fe ^Ol^ Al^ oVojj Oli:, 7^^$] o^c^ ^^^^ ^^J5.S. ^13 ^1=L 

q:7l- ^Aft ^oi ovqel- « «ioi ^xfli- ol-, ^:£o^ Ai^^ 7>^lJi W3i^7}W: £qEl^5->oi sj-^;^Kl)2l ^ 
-8-<^ cflt!- SMEl^ %^ ^ alJ£^ «:i:l-. «^^xKl)2^ 3g7> aI^V^ «j.^xKl)7l- aI^Vo)} 

^ sis^ *H «)-^ ^-^i ^7>oii ^ ^-cf. 

4) «l-#A^sl-o)l nl-# 711^1^21 ^:£2h-g- 

3g7> HS.><fli2l- ^El<>(|ol^E(2) =L^J1 «}-^7l^ >5l^:t^ £ 2<^]^^ -a^ol >^iS^2l ;^1-S.2l *#ol ^■ 

^^^s\-s. ^<a§>cf. «^fl ^7> ^S.^ «v^;^Kl)2l ^^It 3g7l- ^sfoil o^sil ^1^>?1 «h^^^4^ 'aElollolxiH(2 
HtII ^>a-5lci l-^a-^i:^ ^Eioiioi^E(2)^ oi^o^ 3g7l- ^s.^ «}-^A^3i-<2i- Hi 51- ^A^SH «h^^Kl)<Hl7fl 

S=±:» ^'ll^'^^SM ^^«fl^l4. ^11 S. «}-^A^3|-fil- :iol| 4=. Si i?ll§ Cl-Al ^^71^. ^^^6^ 

^■I^^Cl-. ^l-^^^^Sl «liSHl^ Si i?ll#2l Dfl o- 2l-Hl-nlEl^ 2l-8-5>7fl ^^1-. El ofl Ol ^ E (2) 

HS.>^iIifi1- «!-^7l^ ^I^J-ii^Vol «l.^A^j!l.^ -SEl oil 01:^^(2)71- ;^]^^Jt ^^^^7} ^ '^]^ ^7> HS-^-fliS}- 
n^y]^ ^^^J-4i^V2l A^oJl-^ ^^11 cj-^lal sv^ofl cflS}- 3| 71-21 ^^m: ^i^^. 

5) "SElollol^E ^ ^1^i^2l >a-s3i-g- 

«}-^^KlH7ll Si ^Elol]ol^E(2)fe «}-^;^Kl)2l ^^^^ Til-a-* *«fl Si* Afl^A^^Tll 51 

^Ht^-I^^ 3.i ^ a.^ ^^a- HSAfliS a.mol^ =S>H1i<Hl 2l5fl «1-^^>S ^i^riioll Siofl ^ 

511^ «l-^Lfl-g-* 7>:^2l- «>-^AKl)oll7ll 7.]]^^x:\. £ 2<^1^1 ^^a-^l- 'aElo)lol^E(2) ^ «V^;<>^ ^I^J-^i^VSl Aj-^ 

4-g-* Sh-il^^ $1^. 'iEioiioi^E(2)7l- si# ^^^^^ m *>-^^Vsoii tflt^ ^V'&ari ^j^fe 

^dl ^oi^ :$i^^o.s.A-l <g.i. ^ oXo_v^ ^}^S.=L ^ofl sfl^ siofl cflt!- Afl^Aj^ ?tcl-. SEtlr S. 

S>Hlife 71-^1 s * ^ ^1-^21 ^I^H nl- el- «(|^ «t-^ ^>^* 7l-;?li2.i^ ^^^j-a^ 

6) n^7.}S^ SAV^VO^ ^313)-^ 

Ali^ _2.cg0llAi^ 57A>ol S^SW ^OV Ji7A> asAllife ;^flAi5>s ^^1 ■?> ^1 ?iS(2) 

21 ^2lo11 cflSV -S-ig-^ i;Al.7l- ^Olol: ^u}^ H^AliEflolEl- ^ ^ ojt^-. :£ 2<H1A-1 ^#^V(l)2l- JUAf 

?}-2l Q A«fl ^l-^^-g-* ^^^^ ^ Sicf. «|-^aK1)21 «)-^ ^o]] ^^S^-^ 215 ^>«J-^ AliEflol 7.]]^ 

^ ^^l-?}- \+c,l£7> AliEflol SL^ «fl^^rl-7l^ olEl-g- ojolcl-. AV-g-xV7> 

m^HlTll 7flAl:^oli4 Dfl<as. ^ $io.ol 41-^ Ali^oflAi ;(11^*>fe ^^1# ol^s>ol c^r]-. 

3aAl.7l-«l-^Ali^oll S.ZZ"a«l-7fl 51^ ^21 ^:x]7y l^^ciii StII s)s -g-^Sl-Tll «?-#^KiH7ll ^Al 

^^^cl-. 

7) SA>fii. AV^A^^s-i^oi -a-s:2j--g- 

SAV^ «l-^Al-^ A-l^J-iofl cl-Ojz^V «|.^;^>S^ All^SVcl-. *}-^7l^ ^•l^J-4l2l Aj-^ «).^;^l-( 1 )2l ^ 

5>ol «!-^ ^Efl-i- ^#tl-cl-. £ 2oflAi JilAl-iZl- Sl-^xV^ ;^iAj.i ^ ^^7is. A^ ;a-4i:a:2l ^Jl^h-g-* ^<i\^ ^ Si 
cl-. SA).7l- ;«11^S>fe «l-^;^>SLfe cl.<St!: "a^flclol ^<il2l 7.\s.% ^£ ^Jl ^"g "aav^^l "^iS. 

S.O]^ Ali^ ^'^oflAi Ol^ .^ElDlclol ^Al 0.5_ ^^*l-Ol «V^AKl)ol]7fl v(11^5lolo> ^cf. SAl-7> «1-^AK1)21 SV 

# ^^^Efl* ^^n^ o]^^ n^:^Hl)?} SL^MA] 2l5Ai.«j-^ °)l «1-^;^K1)21 ^^^1- 

"^^^Sfl ^71 ^^014. 
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•^flol^BCCSMA : Course Scheduling Multi-Agent)21 ^l^ix^ ^^ofl>H CSMA^I z^■ ofl 

£ S-gr ^ ^'g^ <a^AHloil 21*}- CSMA AliBjs] ^AJ^ i4El-\n £^014. £ 3°11 uj-s)- ^o], CSMA 

« ol-g-«- ^1-^ ^li^* ^ <aE.l2ilo]>^(3)l. ^^o_s. n^^Hl)^ CSMA(2)7l- ^^£)<H <ilElBilol^^(3) 
♦ -f-sV^^ ^^^KD^^l- CSMA(2)?>^ Si i?il#^a1 ^^o) ol^o^^lBl CSMA(2)7> 

Sil- ^cl-. -^7] ^ ?lEltfllo]i(3)^ HTTP Server (31) ^ CGI(32)» 5t'S-«>«^ CSMA( 

2)S.^^ ^S^^^^ S-^ 'g.a-l-^ c11olEiB)lol>.(4)oil ;^i^J-ElD^ lAA] CSMA(2)<^1 S-^sjol Si ;'fl^A^o1] ^1 
-g-^cf. *i-^xV(i)sl H^.2l-<a-ar Hi**!- «h#^Kl)7> si-^ «^s.-?-Ei <Sc>i;^lfe ^jiLfe ^ <?lEi3ll<^li(3)€- -S-sfl cil 
olEi«)lo]^(4)oil xi^J-5]ni xl^J-^ :S:oi] CSMA(2H «|-^^KlH7ll ^^tb ^ii ^, Si i?ll#^, 

5i7l-xf^, jqj^ufl ^^s. cfA] ^tflA^A^sjcH n^'^] ^-S-M- ^ ^El2i]o1i(3) 1^ 

nV oV^B). olD|]^A-lHl(5)^ ^5(1 ^ 0^0.0^ CSMA(2)^ Siol] cfl *}: 7)-vil ^^^xS^ «}-^;^Kl) 

°i]7ii oiD)i<as «^#7^v(l)7> ^AiHiofl sii<ysi-<^ th^sm oisioiis. ^g^.^ o)^^ ^ sis. ^ 

^ «aEisi]oii# ^sVd^ oi^o^;^!^ e^^^v(l)2^ -a-si-a.'a, ^^x>soii en?!- i:^, «i-^^-g- 

^H] cflt!: ^21, ^^^V^-Hl cfl*!: 3g7V -f-s] /-fl 7>;^lS %v ^ o^c}. ^^^KDfe sfl"^ aI^o)] ^v-g-m-o^ si-^;,]. 

cflsM S^^s>7ll sis ifl-8-oll cflsH ^21# %v ^ Si^t^ sfl'S- «h^^Vsoil cfls]- sv^^ o>^l7l] £]<a «^ 

^tl- nfl*!- ^7># 'L^Tfl ^Icl-. 0)^711 sfl^i ^7l-«l-^r ev^;^].(l)o^ sg 7}. ^s^-ofl itl-E^. CSMA(2)^ Si i5Hl#^ 

^- 5>7fl£lS «}-^xHl)fe ^ll^^d€ Si» CSMA(2)S ^fl^^oV cj-Al -i-811 €1-^* sl-Tim':^. 

SE^, ^71^ «}-^Al^^oj|Aio^ oflol:aE2l 03^0. nfl^ 3^-. iilA].31 cflAl^ § ^ o;^^ ^oV oJ-qH^- 3LA>7> 

s>7l cHBl-gr one-to-one S-^* ^ 9X^. CSMA(2)o11a^ ^fl<;}-*>fe '^Eloll '^l^B(2)fe o]^^^ JS.a}5] -^^-g: cflAl 

t:-]^ jL-ir^<y ^51 # ^Sll^i <^3-l S-^S ^^S>i^ ^J^^^rt^. ^-f-^j SL^ AjiEfloflAi 

Afo^ «^voi si-A^-i- 7>^^lfe Spoils ^7> ^ Aj-rt- - o] 5i^oi oleit!- 7M21 j2a>oi 

*1 ^'3-5V7l ^SflA-l 01)01:^^21 ^tt*^Bl5l-«H ^1^10)101^^(2)^ ^^im^Cl-. 

£ 4fe -& ^'^^l ^^Aloflofl 31^ -aEloflol^HSl ^ 0121 i^El-'a £^«>iq-. £ 4011 5EAl^ a>^ ^ 

o], CSMA21 ^^c,] ^^ 'aE|oiioi^s(2)fe ^i-i-^i- ^^i 471121 <^oi^e^ T^^dsi<H ^ -^lomHsi 

1) Si 7l|^A^ <H]ol:^H(Course Recomposition Agent : CRA) 

Si ;'fl^A^ o]ioi^E(2i)fe n^^^^s.o\] cfl^ n^T.} a^^^ oiioi;^eoii7|i ^^^ov Afls.^ ^^ 

21 *h^x> f^^ol sil- ^M^-^ ^fl^«:cl-. 

2) ^^#l£ «>)lol?l:^(Learning Accomplishment Agent : LAA) 

«h^A^#l£ ol]f>mS(22)^ «hw^>2l tfl-8-o)l Cfl^ 3g7>l- ^>a-*]-fe ^W^7> o)]ol^E2l 5371- ^3il.# Hl-%0.s 

A^#l£l- TflAl-Sl-c^ «l-^:^l-2l tS?-^ 3i3l-# 3|-^^>cl.. «h^3:2f7]- 7l§oll nl^^ nfl^ ^^Al si ?:1|^aj oflol^E 
(21)ofl?fl Si ;^11^A^ si- 711 ^1^. 

3) ^ 7> oil ol (Learning Evaluation Agent : LEA) 

^7> ollol^B(23)fe ^#^>21 sl-^oflAi s^^^V2l ifl-g-ol Cl:7flit5_ ^S.^ a))n>cl- Sl-^ 5g7># 

^^«1-^ n^^}^ n^'S-^^ ^7> ^uq-t- A^#l:£ 'Hlol^iH(22)<^l7ll ^71^711 ^c}-. 

4) 31 S-aJ^ ofl ^1 ^^(Feedback Agent) 

3il^«fl o11olxiE(24)^ ^l-a^-l^J-ioll oj^ *j-^;^V2l S.S.3^°i ^ TilA}-^ A^^IS. ^2:811 ^l^t!: slS«j* 
^'-^^V'^lTll ^fl^^A^A^ £41- fe<^1fecfl 7Hs]-t:l-. 

Zl- ollol^E^ S-^al 0.5_ ^§>^ ^AllAl ^i3l-8-* :i-«ll ^S^l-^Cl-. ^, 3J7> ojlol^ 

S.(23)^ ^al-gl:-?! Sh^^V2l ^ sf* a^#1£ ofl ol (22)21- 3lsaJi ofl ol (24)01] ^i^*!:t:l-. 

Aj^£ <Hl<»l^H(22)fe ^^l-a* Si ^'ll^A^ <^lol^H(21)<H| ^t^VS 3^S«n ofl o) e (24)^ sv^tfl 

-g- Si 7ll^A^ oilol:5iE(2l)oil ^-a-sVo] ^^-^o_s. Si ;'ll^Aj «>1 ^H(21)fe Si i?ll#^^ *M 

^l-ofl 711 ^ ^tl: All ^--g- Si# sl-fe ^ -^l ^. 

>S-7l 'aEl<^l°l^S(2)2l ^31-^ Zl-Zl-21 ^%H1 nl-Bl. S.^^ o.^_ o] = ol ;^1 ;^1 tjV ;^21^ DflAlJXl ^^^oii 21 







Source 


Destination 


Receiving 


Sending i^l^^l^l 


LEA 


LAA 






FA 






CRA 






LAA 


LEA 






FA 






CRA 






FA 


LEA 
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LAA 






CRA 






CRA 


LEA 






LAA 






FA 







[S. 2] ^Eloflol^ES) nflAl^q Tm 

-^S-^S] ^Jiw}-fe DllAl;^! ol^jcH] o11ol;gE^ ^s]% ci) o) Hfl o] ^ofl Sife =8-^.* 

a-^I^VSgcf. z]- oilol^H(21, 22, 22, 24)l-'er ^^S]-7| ^efl ^AtV c-llolE^^ c)) o) e1 afl o] >^(4) 

ofl A^*H ^-i- 'T 9X^^. 'aE|o!|ol^E(2)s). cllo]ElHlloli(4)sl.fil ^Til* ji^ [s 3] o.^ 



tflolElufloli 




#3: ofl o] ;a E • 


ev^;^}-^. DB 




CRA 






FA 




CRA 




LAA 




LEA 



[S. 3] ^ol^Hflol^iiiq- o11o]^E 

^7)21- ^o] 'aEl°ll<^l^H-l- fl-8-t!- ^^^^Vf'^s) Aj^Bflo)) cflgfl a>i Ai^oflA^ 

?J «|-^ « J§7>. A^#12. Tgjafil <il S7l^/>^1S1 3).^^ 7fl^^ Di^l ^'S^C).. 

^i-^x>^ ^ A^tH^il szi^ §M ^1-^^ 4^1- Si ^ n^A^ A}^ 

2)lol^1°1lAi 4^-4 ^7j- 7]^ ^ A]^ ^7J- S.^^ ^ja^^.^ ^ ^ * S) CSMAfe ^^^j-S] HS.2}-*a 

4 «is * ^^i^M ^7> 7i^* ^-tr^. -^7^7l^^ € ^tfls. n^-$r 7]^ as. ^7<}- ^i^* 

^>ofl di^^ ^^1-)^ n^^y]] ''Il «}-^ ^l^M";!- 4^ ^^fl ^^>1- .e.c^^c>i 7.}^o:\ ^^fl 

^a*VSi4- <*1"1 ^^t!: #5^*1-^ ^:b.7> q-Ei-i+i^ «fl«3- ^cj-^g 3g7> ^4 ^]^m<^ ^ 

^^1 ^4. 

ol^, ^«8ol-¥-«fl '«?-^^«8' l-^«>^ n^T^S] ifl-g-o] oj^ si-^ 3^ol;^l 

S- ol-^sVcl-. ifl-g-* ol^oi) sj-^ vfl.g-.g: i|7>*.V sg7>^4°11 ol-H^ ^<H^ ^1-^ ^l^V M1<^1 

^ ^>S1- 41-^sl-7fl ^cl-. ih??:^ xj-sfe « 7))21 sllo];^!^ ^-^^s)*^ 'Back' 'Next' 

«h^^V7> ^-s.^ ^^«ll<>> « ^^^t- ^ svsacf. 

<a jioi^oi sh^4^ £^ ^ 9X^^■ €r>^t^.. oiE^ev -as^^ csma ^<hi 

o))oi^E7> 'g-^a-sj-D! n^7.}s] 7^^^9l s-i- =^ 9X^^ ^fl^^i-^. 

^ BllAlxl7> ^£^5. M-Emc^ «)-^ ^-^^ ^cj^ «|-^ 7}^^ silt ^7}7} f-S nfl^l-xl 1- ^ ^it:)-. 

al-e^-Ai u));^^ ^h^A]^ qjoi] ^^g] «j-^8flo> ^cf. ^ci-^ ev^^ ^^sv * sj-^x>fe sfl'^- di^^oll cfl 

^ ^7># «l-0>0]: Sl-^ DflAl^l ^:£0.o,)x^ .Jgyp H^^g.^ #gJ^O.^A-1 S^^ys. A^]^^^7\] ^Cf. 
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o] ^7}^ i07flsi 7Ji^^ -^^o.^ si<Hsi-2.'^ 7pj- vfl^s] ^^^*t- 

cf. «h^^>fe 10-g-^VSl 3g7M;?}- ^o]. ^ig.^ I'V^jSllo) Sl-cl-. ^7> ^sfofl nl-al. c)-^ 

Cl-g-^S.. ±.^^ ^7}m #S.S>711 «h'g'5g7> oflol^Eo)) S\^^7} A"^^*^ ^^A<^A A"^ 

-g-^jo) Aia]-s)o^ ^#2^0] 3g7l-^:a.S!l- ^M. ^ ^fl^^^^ sil- ;^fl^t!-nl-. n^A^ d^^^'g #1^ 

zneflHi^-^^lS. '^^^] ^^^^ 3g7> Til-J+SM JiL«Hl'0.^/.i «h^^>2l x>^Sl n]SL 

Sill- ^ sV^cf. ^V^2l ^■s. ^^ofl CSMA71- A^]^ SL^ ^A^A sisfl ^^t^^ h 

^7l^ ^i: ^r^A^^Sr 3.^ A^^^ A^]^S.S\ ^^^91 7l^ojxlD>.^ 3.^ 5J.7] o^sflA^ ^ A°]^^^ 

-S^lts. "^-l^ol^H n^A^ ^^)« ^^^v ^, cf^ cj-Tii^ ^ si cf. 

;8-<ifl ^sflsife ^^^v^. cl^oiiA^ ^-^sV^ ^V^fif ^7>i: ^^5^F7l ^sil 

AS.^ S(I, i««>Jl, ^7}^ T(I, a^5>7lS. ^i:)-. 



A Ql^a^> 7l^^Bl- S-oM. 



7]S. 


71J: vfl^ 


71^ 


713: tfl-g- 


S(I, i) 




W 




I 




Q c (I. i) 




i 




t r (I. i) 




N 




t d a, i) 


c}.^Al^o)lAi ^*J-o) dil^A]:7]. 


n 




t a «. ') 


^^Al^oflA^ ±.^^ ^^^9] ^-S^^ 3g5 ^^A]^ 


TCI, i) 


^]-^ 


t ar a. 0 


^^J-'g- §01 ^^Al:<iV H]^ 


T(I) 




R(I, 0 


ig^AlSlollAi iCj^ ig-*J-0^ 


T T 




AG, i) 




W T 




W(I, i) 


Z| i:^^2l #)o^A^ 


W(I) 


^« #1 


W t (I. i) 


Zf Al^V #iq=A^ 


P(I. i) 


^7} 


W (I, i) 


#0) A]^, ^o^A^ 


G(I, i) 


Sg7> -t^ 






t ,s (I i) 








t ir 0. i) 


^^'^]^ 






L e (I, i) 


t£|-^ St^ 







[a 4] AS.^3i2] 3t€ 

^Ai^ o.^ l^j- 1^^ S(l, D* ^7> <H]ol^E2j ^c}.^ 5g7j.oi -pd, 1)^ ^Sfl 71$ OlAj-^ 

^ ^oll cfl^ ^7HlAi 7]$ ^^ofl 145^. s>i ^A9^ A'^]^^A ^'fl^A^ol ol^o1;*l7fl ^nf. [fi 5]^ S 
(I, D^El S(I. n-l)^^Ml3l di^cj:^^ s§7> ^ ^-leloil cflt!- ^7>^a]^ ut-Efi^o^cl-. 



^7>^-^ 


60 <^]n 


60-69 


70-79 


80-89 


90-100 


^7>f-^ (G) 


F 


D 


C 


B 


A 
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ol^(s) 


S(I, i-1) 


Sd, i-1) 


S(I, i) 


S(I, i+ 1) 


S(I, i+ 1) 




t ,s (I. i) 


t ,s (I, 0-10 


t ,s (I, 0-20 


t is (I. ') 


t ,s (I, i)-10 



[a. 5] ^7} 5? ^«S^^ i=l,2,3...n, i-l=0 o]rQ i-l = lS., i+ l=n+ 1 o]x^ ^^^7}S. ^^^l-cf.) 

^i^^t ^7}o]]A\ «h^xl-2l 3g7l- l-^ofl cf;^] o]^ ^ o]^^ cj-Tflo^ e}-^ a] ;a uil;^^^ ^H^-^^^H 
^>2) Jg7H al-^ ^o^c].. 

begin A_step_E 
evaluate G 
case 'A' 
then i = i + 1; 

t ir = t k - 10; 

case 'B' 

then i = i + 1; 

t lr~^ Is ' 

case 'C 
then i = i; 
t ir = t ,s - 20; 
case 'D' 
then i = i - 1; 
t = t ,s - 10; 
case 'F' 
then i = i - 1; 
t Ir ~ t Is ; 
end_evaluate 
end A_step_E 

at!" ^^jS-^^m t ir ^ 50«-ol>^ A-^^# <gSi-ar 40^31 «,V^A^Al^Vo.^_ cf^ ^Tfl* B^^<^ 

^^7]^ Ai^vo] 5o«.2^ «{--A^Ai^v^s cf-g- si-^^vq-. 7]^ ^i-^-y B^^ oi*v# <asi^ ^^fe ^^ o]^ 
4-§- ^^1* *s>Ji -^l^"^! «h^t!: cl-Ai 5]i-oV7>7il «cf. Sh^5§7> ^3]- C^^-a ^-f « 3 

afs}. ^ol, ^Til^ 3g7># ^S.^ n^7}^ ^7} ^^^] nl-El- « o]^ cfTll ^ 4^ ^TilS sH, 

<^1^ '^7^^ 4^21 /B'^-fi- S. 8a SdoflAi ^'g^cf. i Safe ^ ^'3<^l'^i ^I^jI;^)- «f 

CSMAofl ^1-^ S>i 7]^^ 711^^ ul-El-'a jL^iolc]-. :£ Sa-^ £>^1^ «l-2Zl- ^o], ^ ^'g^ 

n^7.}7y SL^9 A^sri-'a(sioo) csMA ^n]^o\] t^e} ^^*v<^ sfl^a- 7>s>zl, ^;cfl#oi ai^v 

S] ^^^^3!\- av^sv^ *]o^A^o] 7>^^loll S]*!: 'Sh^ #l^^J-ir ^^l-?!:T:f(S200). °]^, 3.^ ^^S^ n^o] ^-SSj'SCS 
300) #a5)fe ^<:>]cl-(S400). 

i 8b ^ £ Scfe ^7>oI| 14=. ^Til, ^ 41^1:^21- CflTa-^ l4Bfv)l 

£ 8b ^ 5. Scofl M}s>\. :a-o1, tS}-^;?M o^*|) ^^g-^g ^^o] o]^c]^]7\] S)31(S201), dtia-^fil Jg7> 

7> ^4(S203). ofl, ^1-#7>7> ^S.^ ^^7]. ^ Sife ^^5>^fe7># 

*^sH(S205) ^^1- ^ Sife ^^oflfe cf-g-^^- c>l;a ^7VollAi ^^^^It" 

^* ^^^l-^fe7> ^teVTl) ^Cl-(S207). ^7\ ol^Ig7)- ^4. ^^^a <2^1 ^^ollfe 

n^tl^ci 71^21 o.^ 71^ ^d^^RV* c)-§- ^1-31(5209). ^^ik <>] 

^^^}3i^Jl ^fs)^ 7l^ ^'g^l^Val 90% ^]^ir ^]^^<=^ cf-S- ^^^MI *!-cKS211). 

tb^, 41^^21 ^^o] ^S5)SJfe7> ^'i^l-<5l(S213) ^S.£i7] ^^nf^ >S-7l ^:^] S201S. ^^e><^ 

^^s^l-ji, *i-^oi fij-sEl$icfj7 ^ts)-a ii^^^s. ^^^^ cflci-^e] ^7}7} o]^o] 

^4(S215). o] nfl, cfl^^^a Sife ^^1- ^^5f^fe7> ^t^]-oi(S217) cfl^^^S. ^ 

^ ^7m^ jq-:^* *<asV7ll ^^§>7)| ^t:1-(S221). 
oW, S.^ cfl^^Sl «h^c.l #SS)^(S223) n cflcj-^-t ^ffl-tl-SH ^^t!" ^-l^^H 7fl«h^*l-fe 

^^^sl-Tll €cl-(S225). 
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S205o)i^i ^ si^ ^=^-1- ^^^^] ^-f-^tife c^-s-^s ^^t^ 

^^*>5ife7>» ^^*H(S227) dt^i-^ -B-^l^=^» ^^*>^ 71^ ^^^l^sl 80%sl A];?]-^ ^^l^sl- 

^^m^l 90%o^ Al^V^ ^fl^^H ^fl«}-^«f?l) €4(S233). i^^o.^ ^^3^>^ 

'^^M ^c}.(S235). 

±.^^5] ^^^7] jLl-5Lo]t:f. £ 8d-^) S.^]^ ^o], z| :tcl-^.f D}7j 

Aj^s^ fl^A^^ ;^lA}-t!- cq-g-(S2251), ^ ^^^t sa=^.oii cfl^ ^l^f^^^ TilAVsi-c}- (S2252). :ielJi, ^1 °>^J 

#|^A^3f sv^ ^^o) ^of^^oi] .yo^^ -^-c^sVo^ ^^sHl ^cl-(S2253). o]<=>\] nfe)-, <asj 

S. ^^<^ S]5fl ^ef^ i!na-€«>l £)J1(S2254), CSMA-^l s]*}- Ptfl sHl s^ji, -^v^ 

7-}^ o]« ^fl^^w^f^l €cf(S2255). 

^7H^i ^t^i s(i, 0)0] ^^7} 9X^. oils. =.oi «j-^^v7i- i^j- 1^ ^. s(i, ^ofl di^a^ Sg 

aJ-oM ^7>^^<^1 Df-^ olsl-l. ^5ic}-51 7}:^^t}^, ^7} ^S\o\] o^gfl l^J-0^<y S(l, 0)^^1 

S o]:f 5flo> t}^]u]. l^J- O^olEl-^ c}.^]^ ^7] nfl^oll cjTil o]^ S7} S(l, 0)c1 ^-^ofl Ji^t- 

^ «}-^o^ Al2|-<y S(l, 1)^- 0]^^}7]] ^Cf. 

cfl^^sl u}^]^ ^^^o] s(i, n)Sl ^-S.^ ^ T(l, n) ^^g' ^7}5\ ^M}^ cf^ tfl^t^sl ^t^f^ S(2 

S(l. n)<HlA-l cf^ tflcf^Sl ^ »i;!<|) ^cf^oj S(2, 1) n^^^- ^ ^ o.tJl c ol^V* S(l. n) 

<^^i ^-8: 4i^^oli4 ZL o]^ rt^^-?! S(l, n-l)S o]-^^ 5>7l) * ^ojc).. 

cj-^o^ Dj-^lov sg7].oi x(x, n)°ll2l sj-^3g7Hl tfl^^Sl ;^ ^^fl Al:^}- «fl:=g^ 4^^^ 

% ^7>?1 T(x, n-1) ^7\Si\ ^^ o]^ -^^51-4. 





60 <5ls> 


61-70 


71-80 


81-90 


91-100 


3§7l- (G) 


F 


D 


C 


B 


A 


^^1 01 -5- (S) 


S(I, n-1) 


SO, n-1) 


S(I, n) 


S(I+1, 1) 


S(I+ 1, 1) 




t ,s (I. i) 


t ,s (I, i)-10 


t ,3 (I. i)-20 


t ,s (I. i) 


t ,s (I, i)-10 



[i 6] T(I. n) fl-^ (?}•. I=1,2,3...N, 1+ 1=N+ 1 o]^ ^•^^7\S. 7^V\^ ^^«!-cf.) 

S^i 7]^d\]^^ ^7> ^ofl ^Til 01^-8: -Jl-^ll^iSl J§7H1 tt?-^ Ol*'?]-* 14EI-14IJI Si 0.0^ 

3|7>fe Jie^^M ^^cf. ol^^a- vv^7\$] jg7H] n]-^ aV^ ev^.^ 7]-^ SM<?}- cfl cl-^oll a-^ 

^ fl^tt 41^}^* ^-i^SM 7ll^^^ ^ o;i^ i^^^ 7]^o\ ^^S>cj-. ^^ ^^A^ 

^^1- ^^^1 ^ ^^ TilAl-ol :gAsVn1-. 

A^#15L ^^7>2] ^;(fl2] 3g7> ^j!i-<2f o);go^ sj-^ 3g 7)- ^af* alia ^a^sV^H s.A7\ <a°>M- ^ 

^l^VsVfe ^A^]^. ^1^^ ^^#15.2] 7l^^ IS. ^>^^ nil -f-Si ^h^^V^l ^^A^^ ^sflAV 

§1-3. loflA-l ^ofA^Sl ^^l-l- bbH *)-^ A^*|£^ o)-8-«-c1-. 

AO. i) : z^- 41^^21 «v^A> A^#)£ 
W(I, i) : n rt'a-^sl sh^Aj. #loi=Aj 
A(I, i) = 1- W(I, I) 

si-^A> ^^A^oi i^t\ ^o\6)f^^ oi^fe ^^7\ A^^£» n^-ks. i4Ei-xfl7i ^^01 oi sj-^^v 04 

1^><^121 St* 

sisl Jg7l-?1 cMe]-4 T T ^ ^^1 ^11^-*^^ f^^^ <^l-§-€cl-. ^ cH^€ ^7>°1 T(I)^ 

^V^Al-ol 3g7Vol| nl-s. sv^ A^^£ 7|]A>^ ii7> oflol^sofl o^«il ol^ol^lnl ^Tilt 3g7># %v nfl ^01^ 

s. 9fe 2J7HI cfl^^ 3g7>-i- ^<y*b ^2i£o]ci-. £ 9» ^asV'a, <^1# -i-<H =^7i- q ^ (i)^ 2 

0&«J-^^ ^2l«l-aL 4l^^>fe «^fl cfl«- cH^^ sa7>» ^ 20^1^21 ^\^^ X\7^^ 

^ §^21 3g5 o>5g Al^ Hl^^ 5% 0.057> ^t^. 

7-\ &*j-<^l cflSl- ^5. ig-ov npj Al^V^ 71^6.^. 711 1 ^«c^°fl ^^^^^ °Po' «lS§>cxj Oil- si.t?ll 

7>^^1 5t^S ^l-8-t!:Cl-. ^] 7\^^] cHcj-^^-HlAisl flefA^ 7i]A)-o^ 3|-El-°lEi^ ^-8-«:Cl-. 

71 § npj Al;?}^ ^^r cl-^4 
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• t a a 0 : ^^^S] ^^^^ »oi jg^ ^^Al^v 

• t r a 0 : ^'J-'S- ^-^l -Q-^^R^ Hi* 



t , (I, i) = ^'^'-'^ (1) 

t a (I. i) = t d (I, i) * t r (I. i) (2) 

y}^^M. t^el-^i 50^(t d (I. 0) * 0.05(t , (1, Til^s)-^ ig- 2.5^21 7]^ ufsg a]^ t a (1 i)<^l 





1-4 


5-8 


9-12 


13-16 


17-20 




S(2. 1) 


S(2. 2) 


S(2. 3) 


S(2. 4) 


S(2, 5) 



[S. 7] Ml-§-€ Cfl^« ^7>ol T(2)oll^i nVS- nfl Z^- i c]-^o^ ^7> ^^fl ^ofl H| SlIS]- 

i4Ej-ifl5icl-. £ 10* ^asl-^, 7]^ n>5g Al^ol 2.5^ O]^^ §.^oil tflaflAl^ A «h^^V7> 

ji<il:rL 9X^^ ^ ^cf. t^al-^i 7l§ -a-tv o>?j Aj^o] 2.5^ o]^s. ^^^j. ^«j.<hi cH=I1a-i^ a *»■ 

^^V7l- ^ M* 7>^^^* ^71) 7M:a Sic)-, nam 7l§ ^o> oj-jg aI^v oj^y-^ ^^v<h) cflgflAi ^^ev 

<Hi^ ^sfl ^^^917}% ^^s-V'^ ^^11 o>^J ^1^* ^^jsM ^Til^ *)ofA^^ 3.EflHo)iAi sfl 





S(2, 1) 


S(2, 2) 


S(2, 3) 


S(2, 4) 


S(2, 5) 


* 5g5 
Al^V 


''KJ A]^ 


1.9 


3.3 


2.3 


1.8 


2.8 


2.39 


7]^ A]^V2|-S1 


- 0.6 


+ 0.8 


- 0.2 


- 0.7 


+ 0.3 


- 0.11 



D>^J ^S^l^HlAi s(2, 2)i!l- S(2, 5)^ ^}^^ ^5 ^l^o] 3.3^ 2.8S. 7]^ o>7j ^7]] ^^'Ar^. 

A n^T.}^ i^^Jicf S(2, 2)4 S(2. 5) ^^]^]^^ #1^ 7]-^^^* ja_olji o;t4ji =^ o^x:^ 

[IE 8]<H]Ai 7V^A^1- Jio) j7 *|-^ ^>S.S(2, 2)S1- S(2, 5)Sl dt^^ 3g7l- ^pHl-i-ofl cfl^ 'S^l-* ^-Ej- 





S(2. 2) 


S(2, 5) 


^PJ ^13: 


3.3 


2.8 


^^^^ 




+ 0.8 


+ 0.3 




5 


6 


7 


8 


17 


18 


19 


20 




0 


X 


0 


0 


X 


X 


X 


0 




75% 


25% 



#1^71-^^^* a.<y ^^i<Hi tfltv ^<?}-i- A «^^^>7> ^^-g- o>?j*v &«j-3ii- 5.^* ^Kjfi- -g-^* 

^"a-* ">^Jt!- &*J-<5l sfl-a- 4i^^o?lAi 60% nlnj-^J 5ic1-^ fl-^?!:Cl-. 

^7Hl^i M-E}-\+ «3!l-« -i-«t|Ai *!-^ 7.}S.2\ ±^^o\] aV^J Al^Vo^ Xl<a2}- ^^1-* -i-Sfl #1^ 7>^ 

^#5>£S. 3. Cj.^O^ #|0^:A^^ n^^^. n^7.}Ol D>5a Al^i!). Jg^l-* ^A^^ ^I'S^Ofl Cfl 

fl^^^W tR (I, i)^ cl-^sf iS-o] ^ ojci-. 
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• t d (I- i) : ^t^^l^'Hl^i ^^^S] #ol ^^A]^ 

• t r (I- i) : ?t€^l^<HlAi it^^ l-o) ^^A]^ 
■ R(I, 0 : ^^^l^<^l^i §-«J-21 ^^1: 

• W t (I, i) : ±^^2] #ol X\7^ *lo]=A^ 

• W tR (I. 0 : ^ 4iia-«S) #0] Al^V, jg-a- #|otA^ 

I a*,^^;,,) = '^CAO<C4*/,CAO) ^ "fl C3) 

W (R (I, i) = W , (I, i) * 0.5 + (1 - R(I, 0) * 0.5 (4) 





S(l, 1) 


S(l, 2) 


S(l, 3) 


S(l. 4) 


S(l, 5) 




1 


2 


4 


1 


1 




S(2, 1) 


S(2, 2) 


S(2. 3) 


S(2, 4) 


S(2, 5) 




1 


3 


1 


1 


4 




S(3, 1) 


S(3, 2) 


S(3. 3) 


S(3, 4) 


S(3, 5) 




2 


1 


4 


3 


1 




S(4, 1) 


S(4, 2) 


S(4, 3) 


S(4, 4) 


S(4, 5) 




1 


1 


1 


3 


1 



[S. 10] 

• L e (I. i) : ev^ 

• W r (I, 0 = (L c (I. 0 - 1) * 0.3 (5) 

(w , (I, i) > 1 -at^i^ IS oi^^ nfl)) 

• W(I, i) : 4}-^#l^^^ 

• W(I, i) = W tR (I, i) * 0.7 + W r (I. i) * 0.3 (6) 





S(l. 1) 


S(l, 2) 


S(l, 3) 


S(l, 4) 


S(l, 5) 




0.345 


0.231 


0.789 


0.122 


0.342 




S(2, 1) 


S(2, 2) 


S(2. 3) 


S(2. 4) 


S(2, 5) 




0.345 


0.894 


0.232 


0.824 


0.689 




S(3, 1) 


S(3, 2) 


S(3, 3) 


S(3, 4) 


S(3, 5) 




0.231 


0.278 


0.782 


0.351 


0.325 
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S(4. 1) 


S(4, 2) 


S(4, 3) 


S(4, 4) 


S(4, 5) 




0.129 


0.258 


0.174 


0.824 


0.323 



[&. 11] ^^€m ^51=^ 4i^€t ^l-y-tF 0.4 dt^^-a: S(l, 3 

), S(2, 2). S(2, 4), S(2, 5), S(3, 3), S(4, D^S. q-El-^Jcf . #) of o] o.4 ^ ±^^-8: CSMA<H1 slsfl 

«fl ^n^i-t ^o]^ ^ i?fl# ofloi^eofl 3\n 7^^^^s\o] «?-^^>ofl7ii ^fl^^# -s-^sv^i «^^^>fe 
ois^^ Si «i-#-g- .f-^M jTsi-i- ^ a}-Ei-Ai, i4Ei-\a sci, s), s(2. 

2). S(2, 4), S(2, 5), S(3, 3). S(4. 4)# CSMAS] ^^n]^<='\] 9]^ ^A^^o_S. ^l^f. 

CSMAS^ 3.^ i?ll#^oi) t^ei-A-1 4^^;^l-7> t^^^ ^^sfl »47>fe a-^t HS-^-fli-l- ^^]^o_s, S^St-sJ- 

ol^K 3|7>S. CSMA« t>l-g-e><^ 7?l^Ve><i| «»-^x>s1 ai i^i^^^ Si i?ll# 

-i-t!- ^1-^^ 'a^^'il ^l-^^ Mlse>cH CSMAS] Jl47> ^>^*1-J7^)- sVnl-. 

sii?il#^ 'gEioiioi^Eo^ ^t}-€:^-g- 1-^^ 4^1- cfl^a-As. -^<a«- ai^flcHl- ^@i«H ^-i-^^ 

lOO'g* ^#5V<^ CSMAl- ol-g-^ ^7]«]: «^^A)i^ o.^ lOO^g* ^-frsM ^^#.2. 
€:^<^ .3l^* [S. 12]^]- ^t:]-. 







CSMA U-'a 




Hl^* lOO^S 


w]^^ "fl^^S lOO-g 








tfltb^ ^ : 5 
cfl^^t rtc}-^ ^ : 4 




#^1- ^ ^>^^^ 








PC ^^-M 










50^(s^^) 


30-50^(-B-^^) 




itct^ : 10^ 
cfl^t^ : 30^ 
^#^7]-: 50^ 




dt^^ : 10^«J- 
: 20&«J- 
2|#^7l- : 40^«J- 






CSMA^ ^fli]:<^) rt^^ 



[5. 12] ^7} 

'g-^As. ts}-^^ tjj-<s^^^> loo's* A-«i-#^> ^^a-oiB^. csma ^^^^s. «?-^«vfe loo 

^-i B-n^:^} «J-s.o)l 'S-'g^f CSMA Sj-^^J-'S^ .Q-i:^ S.^ ^"a^Vq- «h 

^ ^i^<Hi $x°]^^ ^-s-^ «j-'S* "a^^y 50^ 7^s]s. Ai^vi- Hfl^sVi CSMA «j-^* csma^i ^i i 

^^^1- lOO'g'HlTllfe ^ifl^H 50^^ «|-^S>£S. 0.0^ B-«»-#;=^> ^e<?l 100-^ 

•HlTllfe ^€r^<>1]^i HTML ^A^l- ^Sfl CSMA71- ufl^gsV^ «l-^Al^Vofl tcfel- *)-cf ^^S) ^fl^^J* S-<^] 

71 A-•e^^X> rt£o^ 7^s^§ ar};^l ^9}:^^ B-^^^V ^^2] ^^x}S.2]- -g-<a?V ^V^l- #^s> 

^1 ^#5l-£^ t*-"^. l<a 2 ^^-a! sl-^-2.B^ Sl-ul-ol ^Cf^ Al^3|- 3g7l- Al^o) ^s. 1 

O^^S] Jf. t^^ si-#* i87> -f-iife B-«l-^^'aai z| 41^^21 3i7>7> ^ CSMA 

Sl«il 3g7f ^521- f-iL» «1-711 5)°^ A-«>^^V ^ ±.'^% 5g7> ^ A]^ -a-"?]-^!* ^11^5l-<=^ I^^^ 27flSl 

:4i^^<^1 cfl* ^7> -i-lisM ^>^^ rii^}-^* 3g7>5l-£S. ^14, A-«^#;^l- ^^t^l- B-^ 
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A-th^xl- ^cj-jz). B-^l-^^V ^±9 ^J-'^'d n^n^^ o.n^ i|7> 

^^^^--e- '80.88'ol ^^o_Tj^ B-^^;^V '80.76':e.S A-«^#^^V ^ ^a-Jicl. c^-dt vJ^Tfl ^ ^ 

m^^9\ Sg7l-o11 ol<H ^ ti\r^^ 5§7>:t3!)-l- alJUSVo^ £. 14^^ ^-Br ^3}-61lA^ M-Ej-M"^ 

==rSl ^^fl^g^* •82.80'<^1 M-^Ao^ B-^h^^l- '81.60'-2-S A-^i-^^V ^^^M.^ ^± ^^7]] ^^^o] 

^#Bl-S^i^ ^^t-S: CSMA21 ^^^^ ^iJL^^%: <^l-§-sH ^l-^t^-. -f >a A-«^^?^> ^^t^l ^-f 

^ #1^ 4i^^Sl 7^]^nc^ ^jq-l- S 1521- ^cf. A-^i-^^> ^^51 «|-#^H:^ ^>>aal ^^o_s. ^'Hr^ 

^ts)-5i^^ ol§ ^g-g-sl-o^ "sfl^^S it Alt!- ^014. a)-5l-A-l #)9f>-^sl 7]^^ 50%7> 5)JI 50% D]n}-0.^ 
M-E)-\4- 41 cj^^ A-^^^^V #1^ i^^<^l €14. B-^i-^^V ^^s] CSMAofl S]^ #|^i=a^ ^2)-^ £ 16 

4 M-Ef^icl-. B-^^^V ^^S) ^l^-^^^r 71^0] 0.40) 0.41- 2:2)-^ rt'g^*^ C 

SMAfe ^^«Vt:l-. B-«h#;^> ^^i-Sl 41^4^ ^^^d-i- A-«}-^^> ^^31 di^^t ^^^^4 M]M 

^ ^c^si #lei=A^* uls*> ^ a-^ #1^^^ -a^^^M- ^g^* ^l-a-^V^ A-'^ 

^^21 '51.76', B-^i-^;^)- ^^s) ;g-^ •49.16'.2.S. B^^fo) ig^aj o.^ c)-i ^Tfl ^^S]5icf. o] sg^s^ 

^>olfe ^ Ifl^^ ig7> ^}o]S^ HjSSll M. afl ^>ol7> =^ ^i^C]) o] ^ B-Sh^^V ^ 

•^^i *^7l§ol 7ll<i]ajololXi ^^t!- 7l^^^ol c>1^7ltil)^ofl i4e}>c!- <aAl*V ^ o^c). - ^ 

7]»d^s. 7i^^ #101= ^.c}.^^ 2^1- n^M^^. A-n^^} ^^s] n^^} 

:^^oi| #|ofA^ S>^al B-«}-^;^> ^^31 CSMA<Hl S]^ ^ ^ 4i^^ 

^ si-i:^, A-®l-#;^> 1571121 ^c^^oflAi ^■^^^■i: ^^^^B.S. 157fl2l ^fl«^^S>^ 

n B-n^^} ^"^^ sL^ 87fl2i 4i^«oiiAi ^^^^^ u+Ei-^^ss 87112] ^m^^^. ^ ^^21 2^1 
^^mo] oi^oi^ o.Tij «i ^cf^ 3g7># ^Ais><^ A-^^^i ^^21 £ i83f 2^v n 

# Sg7> ^3).» iL^Cf. A-«h^^}- ^^t^ ^^1 Jg^^ 91=^ 1*> 3|7]-Al a.Cl- ^^7> Sl-^t!- iJl^«£ "Q-^g 

^ A^^jol i§:^:£|gicl-j7 ^ ^ ojcf. B-^1-^:^> CSMA<^ ^l^f dt'S^ >«fltS}-^ 3|7>^ 

3)-^ £ 1921- ^-a- ^ilfl- q-Hl-iflStit:!-. ZlEflHoll l-l-Eful-^ol B-«h^^> ^^21 2^} ^7> ^31-1- 1^1- 5g7> ^ 

21-21- HlSsV-a ^^71- ZIV^S. o]7]x^ ^*J=£l Sij5.Bl lit:!- Xi\ ^0}:^]^ :S^^^^ ^^^sl-^l ^^Cf. '4&|-*'i, B-«|- 

^^t2l 2^1- -a^ ^71- :g5!l-^ c-1^ ^Aj-s) q-^jQ^^ x^^ii\<^r}ji ^ 9X^x:\. itt-el-^i CSMA^l .±i?)l#^ 

Sife *h^^Vo1l7ll «h^3L2l-* fe-a ^ SV^-^O^ #121=A^ ^1^* #1^ ^#0] 2^> itc}^ 3§7> A^ 

^<^mcll 2)-g-^ tbcl-. "W^^^S. ^ «|-^xl- ^^i-21 ^^3|7>1: ^Alttcf. 40^«J-olDl Al^Al^V^ 

50«-^S. £ 20ofl^i i*^!**^! z}- n^^} ^^21 sg7> ^^1- «lasll nl-^ozl- ^-2, ^ojd- 

. B-Sh^;=^> ^'a-g: ^^-fr 1^1- ^I'S^ ^71-oflAife A-^^^V S.t\- ^-Sr ^Si-^M- CSMA21 :£^^] 

#011 'az]-^- ^ flei= i^a-^ 2^> ^7HAi^ A-e^^^l■ ^n^^ 5g7M^ife 

olS.*<l CSMASl Mj-^ol ;5i-i-al<a 4}-^ Hj-^a-^icl- 4-<^]fet-ll ^^oIa^ -^-^^-ir "a^^^-i^. 

-y-^t!: a>2)- ^o), ^ ^.goll itj-^ i^Elollol^s^ ol^Sj- «j-^;^l.- aj o) ^^3.^:^ ^^^9^ ^l^^J ^ ^J-'S^, n^^} 
711°J21 a^iofl tflt!- c)S|) ^^21- sv^ JL21-011 cflt]r 3rl^«J!-i- ;^1#^ o.^ <^lol^H7> «»-^s>c^ -^<a ife -^^^ 

♦ t:1-# ^^SVS^ nfl oflol^iEoJl ol^ll «v^^ Si All ^#^>a1 SS.B)-^j2f n|)^lAl7j ^ ^^Sl 

i^i?))#^ "^JlBll^^ -^l-S-sH 2)^^ ^'■^^l- 3!.elJL, o)lol^Eofl Slafl ^2) o.^_ 

^ial.t^o.^A-1 «{-^;^Hl7fl ^iflS) *v^Jl4» o1# ^ ^Vsac)-. nl-Bl-^i. ^'■^471- ^&«!- 

Sife S>i i?tl#^ o)l<^l^Eo11 2) all 71-^J- <a-^* 3LiLsi ^]]^^^7]] ^3)-» ^ Sl^l-. 

ol ^Sl-ofl SlSll Si oflol^E Al^ii^^a: «h^:=^>7l- «|-^Sl-7l» -^J-SVfe 7j-^cH) cfl^ S:i^A^^ oHoJ^E 

oflTll ^^^^ ofl-^l^S^ ::t «1-^J^H17B 7>^J- ai^*v «i-^ hj-^^ ^^^^^c^ «h^^> -9-^-^ ^^21 7^-2^. 
^^^sM ^fl^^^SMl ^^;^f7> 2lcfl2i «}-^ a2)-# ^ sffe 7iqi3L2)-l: q-Ef'i ^ 5ii=f. a*K °11<^1^ 

H2) >^)#2!<?1 tlSfl n^^}7} S>i =i^?11#^ oflol^E A)i^^ ^^^V^s. z| «1-^;^>S1 «1-^A^^3)- «)-^ 

S-^im ^^-^ ^]^^ ^ 9X^S.S. c-1^ Ai^A^ 01^ ^ji^M. AV^^v ^ 01 q.. 

^ #^-8- <a^^<y 4j-^ofl S.-^ ^l^g.^ Sio.u|. s^i, ^ Al;?Vo) s.;^^ 7j-^s. ^^s).^i£i^ cfl^7j-oi hI^s). 

«^ ^■¥-7<^^s+ ^>^#<^1M- .a.^«Vfe ^7>jiAi Ai^ ^ofl Dfl^ -8-8-«f7ll *-8-« ^ Sit:!-. 

^ ^-^oilAi ^floV^CSMASl >i?i)#^ 7l'a^ 71^21 ^7la}: sl^i-Ali^ollA-l cf-g-a). ig-^ ^sfs. ^^Al^cf. 
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2) zt ^ n'n^^^ n^^}^ m-^^ -¥-^4- ^^^m ^i^*fl ^v^isi 

^ ^^-^ ^AHHl ^^£1^1 ^ ^tgo^ 7l#^ A>^ ifloflA-l ^^0^3\ ^^S] Xl<i]^ 7>^ ^^V**!! 

(57) ^^si 

1. 

-i-^r ^'■^<>1 7>^5>£^ n^^} #4)21 AiHl^ofl o^olAi, 

4)-^X>Sl ^^Sj-^ollAi «1-^^VS1 Sl-^ tfl^o] cJ-TfliiS. nflol-nf Sj-^ ^7}% -^^SM «h^^V2l «)-^^ 

^BlSl-^ ^7} <^]o]^E.S^, ^7] n^^7} oJlol^EO] 7^ ^3].^ 4^^^ 

>s-7i sv^^i- oi|oi^E^«-Ei n^7.}2] ^j#i£<Hi cn«: ^jiL» ^^^o> All ^^01 n^T.} ^^2] a. 
^^vbi-o^ 711 o] a^^oh ^?i]#* ^^ii^sii ■seioiioi^e; 

*>-#>^l-a2l- «h^:^> HSS^-a ^ ^71 'iE)oflol:aeoll S^Sfl A^Aj, ^elS)^ Si^^g «l-#^7l-^ 

* cflolE-imicl^, ^c}-; 

-a-^ Sfe -¥-^1 -y El's '3-4 »Sfl n^^}7} ^#S>£S. ^ olE^3E|lol>, ^rQ; 

^T^* 2. 

^T^^ 4. 

^1 1 91'^^^. -^7] ^^^Mi^J!)- 'iEjollol^E A}o]6\] o]v\]o^A^a\% O]^o]^ ^^J^S. 51-^ 

«|-^^>sl ^l-^'^l^-l «h^A>si L11-8-01 ^^its. nflT^i-t:!. «v^3|7V# -a^^M ^^^71-sl *v^^^ 

-i- ^^Ir^l-cxl 3g7l- ^^^^71- o)lol^E<4, *}-^J|7> <Hl<il^EOl 3g7l. U}iy-0.^_ *)-^ 

:£« ^^^]-2i «)-^ jL32i.« sl-ai-sH ty^s-^y} 7)^01) nj^oi «.» ^el^>fe ^^^s. ofloi^Hs}-, ^ 

7i t]-^^> ->§^s. ofloi^E^-^Ei «^#x>s^ ifltb ^Ji« ^^^<^> -^iis.^ ^^31 t^^T.} #^si Si 

# A^AJsl-o^ «h^^>oll7fl ^W}^ Si 711 <^]<^1^MS1-. n^^}^ HS5|-^^ ^ ^lA}^ «}-^ ^I-SSIl 31^ 

^^^HlTfl 7fl^^l-fe 2l = «Jj ollol^JE^ ol^<H^ 'SElollol^ESl ^-^^<y -y-^^l-g-oll o)g(l^ §1-^ 5|7V CHI 01 
^^St^I «l-#Al-el SV^ ^7} ^ull-S. SV^ o)lol^E<4 oil Ol^ soil ^^*>J1, ^h^^^flS oflc-l 

^Hfe ^^st-a- Si 7ii^A^ ofloi^Eo)! ^A]d\] oi]oi^e^ «^^^l-8- ^i 

-g: Si# Ag>.^5>fe i?ll#^ 'g-'S'^ SI'^'H, 

*h^7V7l- «^#si# A^sm Afll cjTll; 
«}-^;^Vol| 21S11 ci-^]^ «}.^ol ^^El^ 7fl2 ^tTll; 
^71 All 2>a-7ll<Hl cflt!- ^7>« ^^SFfe 7i]3 ^711; 

^71 si7M itl-# ^^^^ofl S1SI1 xEt;^! ig-Ti] -fr^l, ia-7|1 ^^1- ^^s>fe 7114 ^J-711; 

>^7l ■ysiai 711^2^ ^^]% ^Vi42i nl-o.^ *f<^ =i^^7}^ ^^^m 7-)l5 ^^1; 

^71 :a.l-oii z]- ^Tllt §7il#oi Ai^va). ;^^i-oii o^^ ^i-^j ^i^vs^ #1^=^^^ ^1^V*>^ 7il6 ^^]; 

^7] n ^TiM cflt!- fl^^^^ n]^^-^ 7117 ^7]]; 

^7l Ai^^i #l^A^3l- si-^ s^^si #l^A^oi] <y 7l-#^l-i- ■?-cH^><^ #1^^^^ 7118 ^711; 

^71 #1^*!- ^Tim El oil 01 0,1 SI?!: ^V^Si i7ll#^ ^fl^^^^Sl-^ ;(fl9 cfTfl; 

^1-71 ^Eloflol^eoi i?11#oil ttl-el- #1 ^SV oj-^ofl cflev ^a^SVfe 71110 c1-7ll;# 

i«-SH °1^<H^ #^10-^ Sl-fe "SElollol^E - ol-g-tb «}-^7)- ^^21 tth^Si i?l1#^ 

6. 
7. 

711 5 «J-<>11 al'H^-l. 7112 ^^]^. 

^?ll°11 cH*}. sg7H]^i ^^8^^ o]^^^ ^^sl-^^ ^-?-<Hm 7]^n^ ^^Al^o) 40% iflxl 90% Al^^ ;tll^ 
sV<^ nl-^ cj^l^ n^^}?]] ^}SL, ^7]^^^i^ <^l5>ol^Ai 4^ cj-TllS ^ o]^^ ^^5>^^ ^^<Hm 

7m4h^ ^^Al^VSl 80% vfl;^l 100% a]^^ Tq^Sfo^ i:l-§- ^7|]# ^#Sl-7ll «Vs, cf^ 1^71)5. ^^S|-;^l ^sl-fe 
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^^<H1^ ^^-1 -R-^l^Vfe :&t5l-<^ ^1:711 ^^<a :g^ofl 60% 80% 

8. 

^1 $X^^^, ^13 ^tTllfe. 

9. 
10. 



W tR (I, i) = W t (I. i) * 0.5 + (1 - R(I, 0) * 0.5 

^l^'^I'^i ^ ^5^1^ -S-^SI #oi di^A]:?}-, t , (I, i)^ 'cbTjlAl^oilAi iftTil^ l-o] -a-T^>^m. RQ. i)^ ^711^1^ 

«1lAi ^^11 w t (1. 4 "aTHt ««1 ^01=^^, w a, (I. Ofe zl- 13:^1^ fto] a]:?}-, #|efA^. 

^-7-^ 11. 

10 «J-ofl SiolAi, ^7] 1 iflx] 10 ig^ifloflAi :^^o] s.^ O.S. ^Vfe 'aElollol;?!^ o]^^ «}-^ 

12. 

^^1^ ^^^^ W , (I, i)^ cl-^^ 

W r (I, i) = (L c (I. i) - 1) * Q 

4 ^* ^^l^S ^>fe 'gEloflol^Ea. oj^^V si.^;.Vf^^o^ 'S-^. H7lA^, L c (I. 0 : n 

^^It W r a 0 > 1 ^"flfe IS. ^il-tK^^^^^VSSl ol>S-oj nj)), ojcqs, ) 

13. 

12 «J-<^1 ^<>|^i. ^7] Qfe 0.1 i^^l 1 •a^HvflollAi ^^<il ^■^^S. e>fe -iEloDol^ES. ol.g-^ ?}-^ 

^■^-^ 14. 

. ^1 5 9X<^^'], ^7] ^^Aj cl..g.Ai 
W(I, i) = W tR (I, i) * X + W r (I, i) * Y 

X S Yfe ^SISI ^i3lt!:i:l-(ia:. X + Y=l).) 
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